Zinc-binding proteins in the brain.
As an essential substance, zinc is involved in maintaining the functions and/or the structures of at least 200 metalloenzymes that participate in numerous biochemical reactions, including the metabolism of proteins and nucleic acids. The steady-state concentration of zinc in the brain must be regulated firmly since both an excess and a deficiency of zinc have been implicated in neurological disorders including epilepsy. Zinc-binding proteins have been detected in the bovine hippocampus, cerebellum, and pineal gland. A metallothionein-like protein has been identified recently in the rat brain which resembles in some but not all aspects a hepatic metallothionein. The synthesis of this protein is stimulated following the administration of zinc and copper but not of cadmium. The zinc-stimulated protein incorporates 35S cysteine 24-fold higher than the native, unstimulated protein; is blocked by actinomycin D; produces two isoforms by ion exchange chromatography on DEAE Sephadex A 25 columns; and by high performance liquid chromatography, depicts a similar but not identical profile to zinc-stimulated hepatic metallothionein. Since the synthesis of this protein is stimulated following the administration of zinc and is depressed in the brains of zinc-deficient rats, it is postulated that the unbound pool of zinc may serve as one of the factors involved in regulating the synthesis of this protein. Since zinc in physiological concentrations stimulates a number of pyridoxal phosphate-dependent reactions and in pharmacological doses inhibits an extensive number of SH-containing enzymes and receptor sites for neurotransmitters, we postulate that the metallothionein-like protein in the brain may have function(s) associated with zinc homeostasis and perhaps events related to synaptic functions.